


Materials inadvertently carried to the parking area could then be further disturbed by vehicular 
traffic and wind. 

ACTIVITY-BASED SAMPLING METHODS 

Descriptions for the raking and shoveling activity-based sampling (ABS) are found in EPA 
Environmental Response Team (ERT) Standard Operating Procedure (SOP) 2084, Activity-Based
Air Sampling for Asbestos. Descriptions for the chiseling and sieving ABS are found in Response, 
Engineering, and Analytical Contract (REAC) document 0253-DQAPP-051407, Quality
Assurance Project Plan for Sapphire Mine Asbestos Site. The target duration for all ABS was 220 
minutes.  Participants donned personal protective equipment (PPE) and were fitted with high and 
low volume sampling pumps within backpacks with the filter cassette secured to the shoulder 
straps near the participant’s lapels in the breathing zone. Two downwind and one up-wind high-
volume stationary samplers were also deployed on the perimeter of each activity.   

For all the ABS scenarios, high and low volume sampling refers to the sampling rate of the 
pumps used.  High flow samples were collected at about 10 liters per minute (L/min), while the 
low flow samples were collected at about three L/min.  The samples were collected 
simultaneously and collocated. If the high volume samples were overloaded and could not be 
analyzed, then the low flow samples would be analyzed.   

Raking

Participants raked soil, weeds or grass using a metal leaf rake with a width of approximately 20 to 
28 inches. Participants disturbed the top half-inch of soil with an aggressive raking motion. 
Raking occurred in a prescribed area with an arched motion raking from the left to the right. 
Participants raked debris towards themselves facing one side of the prescribed area for 15 
minutes, then turned 90 degrees clockwise and repeated the task on a new side continuing this 
rotation for the entire 220 minute sampling period. 

Shoveling 

Participants dug a hole of at least two cubic feet (ft3) using a standard sized shovel. Soil was 
placed next to the hole and in five-gallon buckets and participants subsequently refilled the hole 
with the soil that had been removed. Participants repeated this series of tasks while rotating 90 
degrees clockwise every 15 minutes and continued for a sampling period duration of 220 minutes. 
A well-mixed portion of the soil from this scenario was saved for use in the sieving scenario. 

Sieving

Participants sieved the material remaining from the digging scenario in hand-held sieves supplied 
by the Work Assignment Manager (WAM). The participants attempted to refill the hole with the 
soil as it passed through the screen. Participants continued the sieving process while rotating 
clockwise 90 degrees every 15 minutes and continued for a sampling period duration of 220 
minutes.

Chiseling
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Participants used a hammer or chisel to break or chip stones, boulders and rock formations and 
generally broke apart solid matrices. A small area was worked upon for the entire 220 minute 
period. 

AIR SAMPLING ACTIVITIES & RESULTS 

Mobilizations 

REAC personnel mobilized for the initial sampling effort in the Sapphire Mine area on Monday 
March 26, 2007. Air and soil sampling for asbestos events spanned Tuesday March 27, 2007 from 
approximately 0900 through 1800; Wednesday March 28, 2007 from approximately 0800 through 
1730, and Thursday March 29, 2007 from approximately 0800 through 1800. Three background 
ambient air samples per day located within a few feet of each other were taken at an up-gradient 
location as selected by the WAM. 

REAC personnel mobilized for a second sampling effort in the Sapphire Mine area on Monday 
July 23, 2007. Air and soil sampling for asbestos events spanned Tuesday July 24, 2007 from 
approximately 0900 through 1800; Wednesday July 25, 2007 from approximately 0900 through 
1700, and Thursday July 26, 2007 from approximately 0900 through 1300. Severe weather during 
the afternoon of Thursday July 26, 2007 precluded sampling. Three background ambient air 
samples were taken on days one and two and two background samples on day three. 

During both mobilizations, samples collected at locations Background 1, Background 2, and 
Background 3 were completed with Aircon II sampling pumps set to collect continuously for the 
duration of the workday at a flow rate of 10 L/min. Background samples typically ran for nine to 
ten hours. However, background samples on day three of the second mobilization ran for about 
five hours due to severe weather. 

Analysis of Samples 

REAC personnel initially demobilized from the Sapphire Mine area on Friday March 30, 2007 
and all air samples were sent via Fedex to REAC for arrival on Tuesday April 3, 2007. Upon EPA 
Region IV securing Batta Laboratories, Inc. (Batta) in Newark, Delaware (DE) for completion of 
asbestos in air analyses, samples were forwarded by REAC via FedEx on Tuesday July 3, 2007. 
The second demobilization was completed on Friday July 27, 2007 and all samples were 
forwarded to REAC for arrival on Tuesday July 31, 2007. Upon receiving instructions from EPA 
Region IV, samples were forwarded to Batta on Friday August 31, 2007. 

Samples were delivered to Batta for Transmission Electron Microscopy (TEM) analysis based on 
the International Organization for Standardization (ISO), International Standard, ISO 10312 
(1995(E)), Ambient Air – Determination of Asbestos Fibers – direct transfer TEM Methodology. 

A direct sample preparation technique is preferred for analyzing asbestos samples because there 
is less disruption to the structures, fibers, matrices, and bundles than the indirect preparation 
method. The direct method essentially leaves the particles in the same position on the filter as 
when they were deposited during sample collection. A high and low volume sample was collected 
for ABS activities in order to increase the likelihood that at least one sample could be analyzed by 
the direct preparation method (ISO 10312). The high and low volume samples were co-located 
and collected over the same sampling period in order to estimate the same exposure. When the 
high volume sample was overloaded with extraneous particulate, the corresponding low volume 

0253 DTRR1 072909 3



sample was analyzed and the high volume sample was archived. This approach facilitated 
comparability between samples. 

If both the high and low volume samples for a particular activity were unable to be analyzed by 
the direct preparation method due to overloading of dust or contaminant, the indirect preparation 
was utilized on the high or low sample. Batta analyzed overloaded samples via International
Organization for Standardization (ISO), International Standard, ISO 13794 (1999), Ambient air
– Determination of Asbestos Fibers – indirect transfer TEM Methodology.

ABS 

REAC personnel completed ABS at two distinct areas of the Site. The Lower Area was reached 
by traveling approximately 50 yards through the woods, then turning north upstream along a 
small creek for about 25 yards. All four activities took place in this area and there were several 
sheer rock walls where the chiseling ABS was completed. Approximately 50 yards up a steep trail 
was an opening to flat ground where Upper Area ABS was completed. Raking, shoveling, and 
sieving were completed in the Upper Area. No chiseling ABS was completed in the Upper Area. 
Natural growth in both areas resulted in an inability to record accurate geographical sample 
location data with a Global Positioning System (GPS). Figure 1 depicts approximate locations of 
the Upper and Lower ABS Areas, command post, and background sampling locations. 

For all air sampling locations, an asbestos sampling train consisting of a 0.8-micron (μm), 25- 
millimeter (mm) mixed cellulose ester (MCE) filter connected to a sampling pump was used. The 
top cover from the cowl extension on the sampling cassette was removed (“open-face”) and the 
cassette oriented face down at an angle of at least 45 degrees. The perimeter and reference air 
samples were collected using AirCon II samplers, calibrated to 10-liters (L)/minute (min). For 
ABS activities, QuickTake 30 sampling pumps calibrated to 10-L/min and SKC personal 
sampling pumps calibrated to a flow rate of 3.0 L/min were used to collect high and low volume 
personal air samples over a 220 minute period. 

Air sampling was completed within areas of dense vegetation, precluding the use of instruments 
to record accurate geographical sampling location data. Figure 1 depicts the Site with 
approximate locations of the Upper and Lower Areas, Command Post, and Background Samples. 
Tables in the body of the report reflect Total Asbestos results as Phase Contrast Microscopy 
Equivalent (PCME) and Total Transmission Electron Microscopy – EPA Superfund Method 
(TEM-EPASM) air concentrations in structures per cubic centimeter (s/cc) for those samples 
equal to or above the analytical sensitivity. PCME fibers are equivalent in dimension to fibers that 
can be detected under low magnification with a Phase Contrast Microscope (PCM). PCME 
structures are defined as asbestos structures with the following dimensions: length greater than 
5.0 microns ( m), a width greater than or equal to 0.25 m and an aspect ratio (length/width) 
greater than 3 to 1. The PCME results are a subset of the TEM-EPASM results and generally 
include the longer fibers. As a rule of thumb, if only TEM-EPASM structures are reported, then 
the majority of the structures are short (less than 5.0 m in length). Tables after the body of the 
report shows results for PCME and Total TEM-EPASM methods for a cross-section of all 
analytes that were detected above the analytical sensitivity for any air sample. This cross-section 
of analytes includes actinolite, anthophyllite, total amphibole, total asbestos, and tremolite. 

Daily Background 

A total of 16 background samples were taken over the two mobilizations. Two or three 
background samples were co-located each day and sampling times ranged from 290 to 570 
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minutes. Sample #43222 on July 24, 2007 was damaged during packing and not sent to the 
laboratory. All background samples were negative for asbestos at the prescribed analytical 
sensitivity and results for total asbestos are shown in Table 1 for all background samples. 

Raking

REAC personnel completed three raking ABS events during each mobilization. Three personal 
and two perimeter samples were taken during each activity and a grand total of 20 samples, 
including two colocated samples, were sent to the laboratory for analysis. 

There are no personal samples associated with the ABS event of March 29, 2007. Personal high 
volume sample #0-253-0072 was not sent to the laboratory due to an air sampling pump fault that 
resulted in collection of an insufficient sample volume. For unknown reasons, corresponding low 
volume sample #0-253-0071 also was not analyzed. Perimeter samples #43224 and #43260 were 
not sent to the laboratory due to damaged filters. Due to heavy rainfall, only one personal sample 
was analyzed from the event of July 26, 2007. 

Positive results (above the analytical sensitivity) were detected in Upper Area raking perimeter 
samples #0-253-0007, #0-253-0008, #0-253-0027, #0-253-0029, and #43259 and personal high 
volume samples #0-253-0013, #0-253-0033, and #43261. Total asbestos air concentrations are 
shown in Table 2 on Page 6 for samples associated with the raking ABS in the Upper Area. 
Results for a cross-section analytes for samples associated with this event are shown in Table 10 
on page 18. 

TABLE 1 
Asbestos in Air Sampling 

Total Asbestos Results 
Daily Background 

Sapphire Mine Asbestos Site 
Jackson County, NC 

July 2009 

Sample # Sample 
Date

Event ID PCME Total TEM 
EPASM

Analytical 
Sensitivity

0-253-0001 3/27/2007 Trip #1 Day 1 ND ND 0.0001 
0-253-0002 3/27/2007 Trip #1 Day 1 ND ND 0.0001 
0-253-0003 3/27/2007 Trip #1 Day 1 ND ND 0.0001 
0-253-0024 3/28/2007 Trip #1 Day 2 ND ND 0.0001 
0-253-0025 3/28/2007 Trip #1 Day 2 ND ND 0.0001 
0-253-0026 3/28/2007 Trip #1 Day 2 ND ND 0.0001 
0-252-0057 3/29/2007 Trip #1 Day 3 ND ND 0.0001 
0-253-0058 3/29/2007 Trip #1 Day 3 ND ND 0.0001 
0-253-0059 3/29/2007 Trip #1 Day 3 ND ND 0.0001 

43221 7/24/2007 Trip #2 Day 1 ND ND 0.0001 
43223 7/24/2007 Trip #2 Day 1 ND ND 0.0001 
43246 7/25/2007 Trip #2 Day 2 ND ND 0.0001 
43247 7/25/2007 Trip #2 Day 2 ND ND 0.0001 
43248 7/25/2007 Trip #2 Day 2 ND ND 0.0001 
43267 7/26/2007 Trip #2 Day 3 ND ND 0.0001 
43268 7/26/2007 Trip #2 Day 3 ND ND 0.0001 

NOTE: All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors 
Results of ND indicate the analyte was not detected at or below the analytical sensitivity as specified in the analytical sensitivity column 
PCME = Phase Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy, EPASM = Environmental Protection Agency Superfund Method 
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TABLE 2 
Asbestos in Air Sampling 

Total Asbestos Results 
Raking – Upper Area 

Sapphire Mine Asbestos Site 
Jackson County, NC 

July 2009 

Sample # Location Sample
Date

Event ID PCME Total TEM 
EPASM

Analytical 
Sensitivity

0-253-0007 Rake
Perimeter

1 AM 

3/27/2007 Trip #1 Day 
1 AM 

0.001 0.001 0.001 

0-253-0008 Rake
Perimeter

2 AM 

3/27/2007 Trip #1 Day 
1 AM 

0.002 0.002 0.001 

0-253-0009 Rake
Perimeter

3 AM 

3/27/2007 Trip #1 Day 
1 AM 

ND ND 0.001 

0-253-0013 Rake AM 
High

3/27/2007 Trip #1 Day 
1 AM 

0.015 0.017 0.001 

0-253-0027 Rake
Perimeter

1 AM 

3/28/2007 Trip #1 Day 
2 AM 

0.002 0.002 0.001 

0-253-0028 Rake
Perimeter

2 AM 

3/28/2007 Trip #1 Day 
2 AM 

ND ND 0.001 

0-252-0029 Rake
Perimeter

3 AM 

3/28/2007 Trip #1 Day 
2 AM 

0.001 0.002 0.001 

0-253-0033 Rake AM 
High

3/28/2007 Trip #1 Day 
2 AM 

0.007 0.010 0.001 

0-253-0034 Rake AM 
High Dup 

3/28/2007 Trip #1 Day 
2 AM 

ND ND 0.001 

43258 Rake
Perimeter

3 PM 

7/24/2007 Trip #2 Day 
2 PM 

ND ND 0.001 

43259 Rake
Perimeter

1 PM 

7/25/2007 Trip #2 Day 
2 PM 

0.002 0.003 0.001 

43261 Rake PM 
High

7/25/2007 Trip #2 Day 
2

0.007 0.022 0.001 

NOTE: All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors 
Results of ND indicate the analyte was not detected at or below the analytical sensitivity as specified in the analytical sensitivity column 
Perimeter 1 and 2 samples are downwind, Perimeter 3 samples are upwind 
PCME = Phase Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method 
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Positive results (above the analytical sensitivity) were detected in Lower Area raking perimeter 
samples #0-253-0064 and #43275. Total asbestos air concentrations are shown in Table 3 for 
samples associated with the raking ABS in the Lower Area. Results for the cross-section of 
analytes for samples associated with this event are shown in Table 11 on page 20. 

TABLE 3 
Asbestos in Air Sampling 

Total Asbestos Results 
Raking – Lower Area 

Sapphire Mine Asbestos Site 
Jackson County, NC 

July 2009 

Sample # Location Sample
Date

Event ID PCME Total TEM 
EPASM

Analytical 
Sensitivity

0-253-0064 Rake –
Perimeter

1 AM 

3/29/2007 Trip #1 Day 
3 AM 

0.002 0.002 0.001 

0-253-0065 Rake
Perimeter

2 AM 

3/29/2007 Trip #1 Day 
3 AM 

ND ND 0.001 

0-253-0066 Rake
Perimeter

3 AM 

3/29/2007 Trip #1 Day 
3 AM 

ND ND 0.001 

0-253-0067 Rake
Perimeter
1 AM Dup 

3/29/2007 Trip #1 Day 
3 AM 

ND ND 0.001 

43225 Rake
Perimeter

2 AM 

7/24/2007 Trip #2 Day 
1 AM 

ND ND 0.001 

43226 Rake
Perimeter

3 AM 

7/24/2007 Trip #2 Day 
1 AM 

ND ND 0.001 

43231 Rake AM 
High

7/24/2007 Trip #2 Day 
1 AM 

ND ND 0.001 

43275 Rake AM 
High

7/26/2007 Trip #2 Day 
3 AM 

0.038 0.062 0.001 

NOTE: All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors 
Results of ND indicate the analyte was not detected at or below the analytical sensitivity as specified in the analytical sensitivity column 
Perimeter 1 and 2 samples are downwind, Perimeter 3 samples are upwind 
PCME = Phase Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method 

On July 26, 2007 the morning shoveling and raking events in the lower area were completed in 
very close proximity. One set of perimeter samplers was sufficient to surround both activities. 
The results from those perimeter samples are found in Table 5 on Page 11 with the nomenclature 
“shovel/rake”.
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Shoveling 

REAC personnel completed three shoveling ABS events during each mobilization. Three 
personal and two perimeter samples were taken during each activity and a grand total of 27 
samples, including four colocated samples, were sent to the laboratory for analysis. 

Positive results (above the analytical sensitivity) were detected in Upper Area shoveling 
perimeter samples #0-253-0005, #0-253-0006, and #43229 and personal high volume samples #0- 
253-0011, #0-253-0069, #0-253-0070 and #43233. Total asbestos air concentrations are shown on 
page 9 in Table 4 for all samples associated with the shoveling ABS in the Upper Area. Results 
for the cross-section of analytes for all samples associated with this event are shown in Table 12 
on page 22. 

Positive results (above the analytical sensitivity) were detected in Lower Area shoveling 
perimeter samples #0-253-0030, #43239, #43269, #43270, #43271, and #43272 and personal high 
volume samples #0-253-0036, #43235, and #43274. Total asbestos air concentrations are shown 
on page 11 in Table 5 for all samples associated with the shoveling ABS in the Lower Area. 
Results for the cross-section of analytes for all samples associated with this event are shown in 
Table 13, page 24.   

On July 26, 2007 the morning shoveling and raking events in the lower area were completed in 
very close proximity. One set of perimeter samplers was sufficient to surround both activities. 
The results from those perimeter samples are noted below with the nomenclature “shovel/rake”. 

Sieving

REAC personnel completed a total of five sieving ABS events over the two mobilizations. Three 
personal and two perimeter samples were taken during each activity and a grand total of 21 
samples, including three duplicate samples, were sent to the laboratory for analysis. Perimeter 
samples from the afternoon of March 28, 2007 and the morning of July 25, 2007 were combined 
with the chiselling ABS and results pertaining to those samples can be found under the chiseling 
section. Due to heavy rainfall, only one personal sample was analyzed from the event of July 26, 
2007. 

Positive results (above the analytical sensitivity) were detected in Upper Area sieving perimeter 
samples #0-253-0014, #0-253-0015, #0-253-0016, and #0-253-0079 and personal high volume 
samples #0-253-0021 and #0-253-0085. Total asbestos air concentrations are shown on Page 13 
in Table 6 for all samples associated with the sieving ABS in the Upper Area. Results for the 
cross-section of analytes for all samples associated with this event are shown in Table 14 on page 
27. 

Positive results (above the analytical sensitivity) were detected in Lower Area personal high 
volume samples #0-253-0043, #0-253-0044, #43256, #43263, and #43273. Total asbestos air 
concentrations are shown in Table 7 on page 14 for all samples associated with the sieving ABS 
in the Lower Area. Results for the cross-section of analytes for all samples associated with this 
event are shown in Table 15 on page 29. 

On March 28, 2007 and July 25, 2007 the sieving and chiseling events in the lower area were 
completed in very close proximity. One set of perimeter samplers was sufficient to surround both 
activities. The results from those perimeter samples are found in Table 8 on Page 14 with the 
nomenclature “chisel/sieve”.   
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TABLE 4 
Asbestos in Air Sampling 

Total Asbestos Results 
Shoveling – Upper Area 

Sapphire Mine Asbestos Site 
Jackson County, NC 

July 2009 

Sample # Location Sample
Date

Event ID PCME Total TEM 
EPASM

Analytical 
Sensitivity

0-253-0004 Shovel
Perimeter

1 AM 

3/27/2007 Trip #1 Day 
1 AM 

ND ND 0.001 

0-253-0005 Shovel
Perimeter

2 AM 

3/27/2007 Trip #1 Day 
1 AM 

0.004 0.004 0.001 

0-253-0006 Shovel
Perimeter

3 AM 

3/27/2007 Trip #1 Day 
1 AM 

0.001 0.001 0.001 

0-253-0011 Shovel
AM High 

3/27/2007 Trip #1 Day 
1 AM 

0.006 0.012 0.001 

0-253-0060 Shovel
Perimeter

1 AM 

3/29/2007 Trip #1 Day 
3 AM 

ND ND 0.001 

0-253-0061 Shovel
Perimeter

2 AM 

3/29/2007 Trip #1 Day 
3 AM 

ND ND 0.001 

0-252-0062 Shovel
Perimeter

3 AM 

3/29/2007 Trip #1 Day 
3 AM 

ND ND 0.001 

0-253-0063 Shovel
Perimeter
1 AM Dup 

3/29/2007 Trip #1 Day 
3 AM 

ND ND 0.001 

0-253-0069 Shovel
AM High

3/29/2007 Trip #1 Day 
3 AM 

0.003 0.003 0.001 

0-253-0070 Shovel
AM High 

Dup

3/29/2007 Trip #1 Day 
3 AM 

0.010 0.017 0.001 

43227 Shovel
Perimeter

1 AM 

7/24/2007 Trip #2 Day 
1 AM 

ND ND 0.001 

43228 Shovel
Perimeter

2 AM 

7/24/2007 Trip #2 Day 
1 AM 

ND ND 0.001 

43229 Shovel
Perimeter

3 AM 

7/24/2007 Trip #2 Day 
1 AM 

0.001 0.001 0.001 

43233 Shovel
AM High 

7/24/2007 Trip #2 Day 
1 AM 

0.036 0.066 0.001 

NOTE: All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors 
Results of ND indicate the analyte was not detected at or below the analytical sensitivity as specified in the analytical sensitivity column 
Perimeter 1 and 2 samples are downwind, Perimeter 3 samples are upwind 
PCME = Phase Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method 
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Chiseling

REAC personnel completed a total of five chiseling ABS events over the two mobilizations. 
Chiseling ABS occurred only in the Lower Area where exposed rock walls were sampled. Three 
personal and two perimeter samples were taken during each activity and a grand total of 23 
samples, including four duplicate samples, were sent to the laboratory for analysis. On March 27, 
2007 personal sample #0-253-0023 was not sent to the laboratory for analysis due to a damaged 
cassette. Low volume pair #0-253-0022 was analyzed as the substitute sample. On July 24, 2007, 
personal sample #43237 was overloaded and not successfully analyzed by the laboratory. 

Low volume pair #43236 was analyzed as the substitute sample. Perimeter sample #0-253-0074 
was acquired on March 29, 2007, but was not sent to the laboratory due to sampler pump 
malfunction that resulted in collection of an insufficient sample volume. 

Positive results (above the analytical sensitivity) were detected in all personal and perimeter 
samples through the five events EXCEPT for #0-253-0076, #43243, and #43252. Total asbestos 
air concentrations are shown on page 14 in Table 8 for all samples associated with the chiseling 
ABS in the Lower Area. Results for the cross-section of analytes for all samples associated with 
this event are shown in Table 16 on page 30. 

On March 28, 2007 and July 25, 2007 the chiseling and sieving events in the lower area were 
completed in very close proximity. One set of perimeter samplers was sufficient to surround both 
activities. The results from those perimeter samples are noted below with the nomenclature 
“chisel/sieve”.   

A final data validation report for each mobilization for asbestos in air for a randomly chosen 
subset of positive samples can be found in Appendix A. 

All air sampling field blanks and lot blanks were non-detect (below the analytical sensitivity) for 
asbestos. Sample numbers 0-253-0019, 0-253-0022, 0-253-0045, 0-253-0083, 43236, 43263, and  
43275 had Total Asbestos results as PCME that approached or exceeded the Occupational Health
and Safety Administration (OSHA) Permissible Exposure Limit (PEL) of 0.1structures per cubic 
centimeter (s/cc).

Soil Sampling for Asbestos 

Soil sampling for asbestos was conducted using REAC SOP #2012, Soil Sampling. Laboratory 
analysis on all asbestos in soil samples was completed following California Air Resources Board 
(CARB) modified 435 method using Polarized Light Microscopy (PLM). The reporting limit was 
0.25% asbestos in soil with qualifiers for trace amounts of less than 0.25% asbestos in soil. 
Samples were also analyzed by American Society for Testing and Materials (ASTM) D422- 
63(2002), Standard Test Method for Particle-Size Analysis of Soils and ASTM D6565-00(2005), 
Standard Test Method for Determination of Water (Moisture) Content of the Soil by the Time-
Domain Reflectometry (TDR) Method.
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TABLE 5 
Asbestos in Air Sampling 

Total Asbestos Results 
Shoveling – Lower Area 

Sapphire Mine Asbestos Site 
Jackson County, NC 

July 2009 

Sample # Location Sample
Date

Event ID PCME Total TEM 
EPASM

Analytical 
Sensitivity

0-253-0030 Shovel
Perimeter 1 

AM 

3/28/2007 Trip #1 Day 
2 AM 

0.002 0.002 0.001 

0-253-0031 Shovel
Perimeter 2 

AM 

3/28/2007 Trip #1 Day 
2 AM 

ND ND 0.001 

0-253-0032 Shovel
Perimeter 3 

AM 

3/28/2007 Trip #1 Day 
2 AM 

ND ND 0.001 

0-253-0036 Shovel AM 
High

3/28/2007 Trip #1 Day 
2 AM 

0.008 0.017 0.001 

43235 Shovel PM 
High

7/24/2007 Trip #2 Day 
1 PM 

0.037 0.093 0.003 

43238 Shovel
Perimeter 1 

PM 

7/24/2007 Trip #2 Day 
1 PM 

ND ND 0.001 

43239 Shovel
Perimeter 2 

PM 

7/24/2007 Trip #2 Day 
1 PM 

0.002 0.003 0.001 

43240 Shovel
Perimeter 3 

PM 

7/24/2007 Trip #2 Day 
1 PM 

ND 0.002 0.001 

43269 Shovel/Rake
Perimeter 1 

AM 

7/26/2007 Trip #2 Day 
3 AM 

0.001 0.003 0.001 

43270 Shovel/Rake
Perimeter 2 

AM 

7/26/2007 Trip #2 Day 
3 AM 

0.004 0.007 0.001 

43271 Shovel/Rake
Perimeter 2 

AM Dup 

7/26/2007 Trip #2 Day 
3 AM 

0.001 0.008 0.001 

43272 Shovel/Rake
Perimeter 3 

AM 

7/26/2007 Trip #2 Day 
3 AM 

0.001 0.002 0.001 

43274 Shovel AM 
High Dup 

7/26/2007 Trip #2 Day 
3 AM 

0.017 0.034 0.001 

NOTE: All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors 
Results of ND indicate the analyte was not detected at or below the analytical sensitivity as specified in the analytical sensitivity column 
Perimeter 1 and 2 samples are downwind, Perimeter 3 samples are upwind 
PCME = Phase Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method 

0253 DTRR1 072909 11



Soil samples were taken by REAC personnel from locations where the four activity-based 
sampling events occurred. EPA Region IV personnel took four-point composite and grab samples 
from locations chosen throughout the Site at their discretion. The four-point composite samples 
were divided into one 8-ounce glass jar for California Air Resources Board (CARB) Method 435 
Analysis by Polarized Light Microscopy (PLM) for determination of asbestos is soil, one 16-
ounce jar for American Society for Testing and Materials (ASTM) Method D422-63 (2007), 
Standard Test Method for Particle Size Analysis of Soils, and ASTM D2216-05, Standard Test 
Methods for Laboratory Determination of Water (Moisture) Content of Soil and rock by Mass. 
Both jars from one four-point composite sample were assigned identical sample numbers to 
signify the sample being acquired from one unique location. Unless specified by the WAM or 
EPA Region IV, soil samples were sampled as four-point composites, allowing for a detection 
limit of 0.25% asbestos in soil. 

A total of 11 four-point composite and three grab soil samples were taken during the initial 
mobilization and four four-point composite samples were taken during the second mobilization. 
Table 9 on Page 17 shows positive results above the reporting limit of 0.25% for all but 
composite sample #0-253-0096 for asbestos in soil. 

A copy of the final laboratory reports for soil analyses can be found in Appendix B. 

FUTURE ACTIVITIES 

No future activities are anticipated at this time. 
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TABLE 6 
Asbestos in Air Sampling 

Total Asbestos Results 
Sieving – Upper Area 

Sapphire Mine Asbestos Site 
Jackson County, NC 

July 2009 

Sample # Location Sample
Date

Event ID PCME Total TEM 
EPASM

Analytical 
Sensitivity

0-253-0014 Sieve
Perimeter

1 PM 

3/27/2007 Trip #1 Day 
1 PM 

0.003 0.003 0.001 

0-253-0015 Sieve
Perimeter

2 PM 

3/27/2007 Trip #1 Day 
1 PM 

0.005 0.010 0.001 

0-253-0016 Sieve
Perimeter

3 PM 

3/27/2007 Trip #1 Day 
1 PM 

0.001 0.001 0.001 

0-253-0021 Sieve - PM 
High

3/27/2007 Trip #1 Day 
1 PM 

0.022 0.032 0.001 

0-253-0077 Sieve
Perimeter

1 PM 

3/29/2007 Trip #1 Day 
3 PM 

ND ND 0.001 

0-253-0078 Sieve
Perimeter

2 PM 

3/29/2007 Trip #1 Day 
3 PM 

ND ND 0.001 

0-252-0079 Sieve
Perimeter

3 PM 

3/29/2007 Trip #1 Day 
3 PM 

0.001 0.005 0.001 

0-253-0080 Sieve
Perimeter
1 Dup PM 

3/29/2007 Trip #1 Day 
3 PM 

ND ND 0.001 

0-253-0034 Sieve - PM 
High

3/29/2007 Trip #1 Day 
3 PM 

0.005 0.016 0.001 

NOTE: All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors 
Results of ND indicate the analyte was not detected at or below the analytical sensitivity as specified in the analytical sensitivity column 
Perimeter 1 and 2 samples are downwind, Perimeter 3 samples are upwind 
PCME = Phase Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method 
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TABLE 7 
Asbestos in Air Sampling 

Total Asbestos Results 
Sieving – Lower Area 

Sapphire Mine Asbestos Site 
Jackson County, NC 

July 2009 

Sample # Location Sample
Date

Event ID PCME Total TEM 
EPASM

Analytical 
Sensitivity

0-253-0043 Sieve – 
PM High 

3/28/2007 Trip #1 Day 
2 PM 

0.035 0.042 0.001 

0-253-0044 Sieve – 
PM High 

Dup

3/28/2007 Trip #1 Day 
2 PM 

0.039 0.057 0.001 

43256 Sieve – 
AM High 

3/28/2007 Trip #1 Day 
2 AM 

0.070 0.130 0.001 

43263 Sieve – 
PM High 

3/28/2007 Trip #1 Day 
2 PM 

0.140 0.210 0.001 

43273 Sieve – 
AM high 

Dup

3/28/2007 Trip #1 Day 
2 AM 

0.025 0.054 0.001 

NOTE: All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors 
Results of ND indicate the analyte was not detected at or below the analytical sensitivity as specified in the analytical sensitivity column 
Perimeter 1 and 2 samples are downwind, Perimeter 3 samples are upwind 
PCME = Phase Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method 

TABLE 8 
Asbestos in Air Sampling 

Total Asbestos Results 
Chiseling – Lower Area 

Sapphire Mine Asbestos Site 
Jackson County, NC 

July 2009 

Sample # Location Sample
Date

Event ID PCME Total TEM 
EPASM

Analytical 
Sensitivity

0-253-0017 Chisel
Perimeter 1 

PM 

3/27/2007 Trip #1 Day 
1 PM 

0.005 0.005 0.001 

0-253-0018 Chisel
Perimeter 2 

PM 

3/27/2007 Trip #1 Day 
1 PM 

0.008 0.019 0.001 

0-253-0019 Chisel
Perimeter 3 

PM 

3/27/2007 Trip #1 Day 
1 PM 

0.082 0.220 0.001 

0-253-0022 Chisel PM 
Low

3/27/2007 Trip #1 Day 
1 PM 

2.10 5.40 0.045 

0-253-0039 Chisel/Sieve 
Perimeter 1 

PM 

3/28/2007 Trip #1 Day 
2 PM 

0.003 0.007 0.001 

0-253-0040 Chisel/Sieve 
Perimeter 2 

PM 

3/28/2007 Trip #1 Day 
2 PM 

0.003 0.011 0.001 
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TABLE 8 (continued) 
Asbestos in Air Sampling 

Total Asbestos Results 
Chiseling – Lower Area 

Sapphire Mine Asbestos Site 
Jackson County, NC 

July 2009 

Sample # Location Sample
Date

Event ID PCME Total TEM 
EPASM

Analytical 
Sensitivity

0-252-0041 Chisel/Sieve 
Perimeter 3 

PM 

3/28/2007 Trip #1 Day 
2 PM 

0.001 0.002 0.001 

0-253-0045 Chisel - PM 
Low

3/28/2007 Trip #1 Day 
2 PM 

0.290 0.450 0.004 

0-253-0073 Chisel
Perimeter 1 

PM

3/29/2007 Trip #1 Day 
3 PM 

0.001 0.001 0.001 

0-253-0075 Chisel
Perimeter 2 

PM 

3/29/2007 Trip #1 Day 
3 PM 

0.003 0.006 0.001 

0-253-0076 Chisel
Perimeter 1 

Dup PM 

3/29/2007 Trip #1 Day 
3 PM 

ND ND 0.001 

0-253-0081 Chisel – PM 
Low

3/29/2007 Trip #1 Day 
3 PM 

0.070 0.150 0.012 

0-253-0083 Chisel – PM 
High Dup 

3/29/2007 Trip #1 Day 
3 PM 

4.00 25.0 0.212 

43236 Chisel – PM 
Low

7/24/2007 Trip #2 Day 
1 PM 

0.280 0.990 0.004 

43241 Chisel
Perimeter 1 

PM 

7/24/2007 Trip #2 Day 
1 PM 

0.024 0.060 0.001 

43242 Chisel
Perimeter 2 

PM 

7/24/2007 Trip #2 Day 
1 PM 

ND 0.001 0.001 

43243 Chisel
Perimeter 3 

PM 

7/24/2007 Trip #2 Day 
1 PM 

ND ND 0.001 

NOTE: All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors 
Results of ND indicate the analyte was not detected at or below the analytical sensitivity as specified in the analytical sensitivity column 
Perimeter 1 and 2 samples are downwind, Perimeter 3 samples are upwind  
PCME = Phase Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method 
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TABLE 8 (continued) 
Asbestos in Air Sampling 

Total Asbestos Results 
Chiseling – Lower Area 

Sapphire Mine Asbestos Site 
Jackson County, NC 

July 2009 

Sample # Location Sample
Date

Event ID PCME Total TEM 
EPASM

Analytical 
Sensitivity

43249 Chisel/Sieve 
Perimeter 1 

AM 

7/25/2007 Trip #2 Day 
2 AM 

0.003 0.006 0.001 

43250 Chisel/Sieve 
Perimeter 1 

AM Dup 

7/25/2007 Trip #2 Day 
2 AM 

0.002 0.004 0.001 

43251 Chisel/Sieve 
Perimeter 3 

AM 

7/25/2007 Trip #2 Day 
2 AM 

0.001 0.002 0.001 

43252 Chisel/Sieve 
Perimeter 2 

AM

7/25/2007 Trip #2 Day 
2 AM 

ND ND 0.001 

43253 Chisel – 
AM High 

7/25/2007 Trip #2 Day 
2 AM 

0.075 0.180 0.001 

43254 Chisel – 
AM High 

Dup

7/25/2007 Trip #1 Day 
2 AM 

0.058 0.150 0.001 

NOTE: All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors 
Results of ND indicate the analyte was not detected at or below the analytical sensitivity as specified in the analytical sensitivity column 
Perimeter 1 and 2 samples are downwind, Perimeter 3 samples are upwind  
PCME = Phase Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method 
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TABLE 9 
Asbestos in Soil Sampling 

Sapphire Mine Asbestos Site 
Jackson County, NC 

July 2009 

Sample # Location Event Collection 
Method 

Result   
(% asbestos) 

0-253-0049 Chisel – Day 1 Trip #1 Soil Composite 15.0 
0-253-0050 Shovel – Day 2 Trip #1 Soil Composite 2.25 
0-253-0051 OSC – Upper Site Trip #1 Soil Composite 3.25 
0-253-0052 OSC – Upper Site 

Dup 
Trip #1 Soil Composite 5.50 

0-253-0053 Rake – Day 1 Trip #1 Soil Composite 7.0 
0-253-0054 Rake – Day 1 Dup Trip #1 Soil Composite 6.25 
0-253-0055 Rake – Day 2 Trip #1 Soil Composite 3.75 
0-253-0093 Chisel – Day 2 Trip #1 Soil Composite 12.0 
0-253-0094 Chisel – Day 3 Trip #1 Soil Composite 9.25 
0-253-0095 Shovel – Day 3 Trip #1 Soil Composite ND 
0-253-0096 Rake – Day 3 Trip #1 Soil Composite 2.75 
0-253-0100 OSC – JLW2 Trip #1 Soil Grab 4.25 
0-253-0101 OSC – JLW3 Trip #1 Soil Grab 3.50 
0-253-0102 OSC – JLW1 Trip #1 Soil Grab 1.75 

43198 Upper Site Trip #2 Soil Composite 4.25 
43200 Upper Site Dup Trip #2 Soil Composite 6.25 
43202 Lower Site – Right Trip #2 Soil Composite 15.0 
43204 Lower Site – Left Trip #2 Soil Composite 5.0 

NOTE: All results reported in percent (%) asbestos 
All samples have a reporting limit of 0.25% 
All data imported directly from electronic data deliverables to preclude transcription errors 
Results of ND indicate the analyte was not detected at or below the analytical sensitivity as specified  
OSC = On-Scene Coordinator  
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TABLE 10 
Asbestos in Air Sampling Results 

Raking – Upper Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

0-253-0007 Rake – Perimeter 1 AM 3/27/2007 
Trip #1 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.001 0.001 
Total Amphibole 0.001 0.001 
Total Asbestos 0.001 0.001 
tremolite (TR) ND ND

0-253-0008 Rake - Perimeter 2 AM 3/27/2007 
Trip #1 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.002 0.002 
Total Amphibole 0.002 0.002 
Total Asbestos 0.002 0.002 
tremolite (TR) ND ND

0-253-0009 Rake – Perimeter 3 AM 3/27/2007 
Trip #1 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
Tremolite (TR) ND ND

0-253-0013 Rake – AM High 3/27/2007 
Trip #1 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.015 0.017 
Total Amphibole 0.015 0.017 
Total Asbestos 0.015 0.017 
Tremolite (TR) ND ND

0-253-0027 Rake – Perimeter 1 AM 3/28/2007 
Trip #1 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
Anthophyllite (AN) 0.002 0.002 
Total Amphibole 0.002 0.002 
Total Asbestos 0.002 0.002 
tremolite (TR) ND ND

0-253-0028 Rake - Perimeter 2 AM 3/28/2007 
Trip #1 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
Anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & @ samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 10 (continued) 
Asbestos in Air Sampling Results 

Raking – Upper Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

0-253-0029 Rake – Perimeter 3 AM 3/28/2007 
Trip #1 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.001 0.002 
Total Amphibole 0.001 0.002 
Total Asbestos 0.001 0.002 
tremolite (TR) ND ND

0-253-0033 Rake – AM High 3/28/2007 
Trip #1 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.007 0.010 
Total Amphibole 0.007 0.010 
Total Asbestos 0.007 0.010 
tremolite (TR) ND ND

0-253-0034 Rake – AM High Dup 3/28/2007 
Trip #1 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
Tremolite (TR) ND ND

43258 Rake – Perimeter 3 PM 7/25/2007 
Trip #2 

Day 2 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

43259 Rake – Perimeter 1 PM 7/25/2007 
Trip #2 

Day 2 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.002 0.003 
Total Amphibole 0.002 0.003 
Total Asbestos 0.002 0.003 
tremolite  (TR) ND ND

43261 Rake – PM High 7/25/2007 
Trip #2 

Day 2 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.007 0.022 
Total Amphibole 0.007 0.022 
Total Asbestos 0.007 0.022 
tremolite (TR) ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 11 
Asbestos in Air Sampling Results 

Raking – Lower Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

0-253-0064 Rake – Perimeter 1 AM 3/29/2007 
Trip #1 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.002 0.002 
Total Amphibole 0.002 0.002 
Total Asbestos 0.002 0.002 
tremolite (TR) ND ND

0-253-0065 Rake – Perimeter 2 AM  3/29/2007 
Trip #1 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

0-253-0066 Rake – Perimeter 3 AM 3/29/2007 
Trip #1 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
Tremolite (TR) ND ND

0-253-0067
Rake – Perimeter 1 AM 
Dup

3/29/2007 
Trip #1 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

43225 Rake – Perimeter 2 AM 7/24/2007 
Trip #2 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite  (TR) ND ND

43226 Rake – Perimeter 3 AM 7/24/2007 
Trip #2 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 11 (continued) 
Asbestos in Air Sampling Results 

Raking – Lower Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

43231 Rake – AM High 7/24/2007 
Trip #2 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite  (TR) ND ND

43275 Rake – PM High 7/26/2007 
Trip #2 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.038 0.062 
Total Amphibole 0.038 0.062 
Total Asbestos 0.038 0.062 
tremolite (TR)  ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 12 
Asbestos in Air Sampling Results 

Shoveling – Upper Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

0-253-0004 Shovel – Perimeter 1 
AM 

3/27/2007 
Trip #1 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

0-253-0005
Shovel – Perimeter 2 
AM 

3/27/2007 
Trip #1 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.004 0.004 
Total Amphibole 0.004 0.004 
Total Asbestos 0.004 0.004 
tremolite (TR) ND ND

0-253-0006
Shovel – Perimeter 3 
AM 

3/27/2007 
Trip #1 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.001 0.001 
Total Amphibole 0.001 0.001 
Total Asbestos 0.001 0.001 
Tremolite (TR) ND ND

0-253-0011 Shovel – AM High 3/27/2007 
Trip #1 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.006 0.012 
Total Amphibole 0.006 0.012 
Total Asbestos 0.006 0.012 
tremolite (TR) ND ND

0-253-0060
Shovel – Perimeter 1 
AM 

3/29/2007 
Trip #1 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite  (TR) ND ND

0-253-0061
Shovel – Perimeter 2 
AM 

3/29/2007 
Trip #1 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR)  ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 12 (continued) 
Asbestos in Air Sampling Results 

Shoveling – Upper Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
Jul7 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

0-253-0062 Shovel – Perimeter 3 
AM 

3/29/2007 
Trip #1 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

0-253-0063
Shovel – Perimeter 1 
AM Dup 

3/29/2007 
Trip #1 

Day 
23AM

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

0-253-0069 Shovel – AM High 3/29/2007 
Trip #1 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.003 0.003 
Total Amphibole 0.003 0.003 
Total Asbestos 0.003 0.003 
Tremolite (TR) ND ND

0-253-0070 Shovel – AM High Dup 3/29/2007 
Trip #1 
Day 3 
AM 

actinolite (AC) ND 0.001 

0.001 
anthophyllite (AN) 0.010 0.015 
Total Amphibole 0.010 0.017 
Total Asbestos 0.010 0.017 
tremolite (TR) ND 0.001 

43227
Shovel – Perimeter 1 
AM 

7/24/2007 
Trip #2 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite  (TR) ND ND

43228
Shovel – Perimeter 2 
AM 

7/24/2007 
Trip #2 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 12 (continued) 
Asbestos in Air Sampling Results 

Shoveling – Upper Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

43229 Shovel – Perimeter 3 
AM 

7/24/2007 
Trip #2 
Day 1 
AM 

actinolite (AC) 0.001 0.001 

0.001 
anthophyllite (AN) ND ND
Total Amphibole 0.001 0.001 
Total Asbestos 0.001 0.001 
tremolite (TR) ND ND

43233 Shovel – AM High 7/24/2007 
Trip #2 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.036 0.066 
Total Amphibole 0.036 0.066 
Total Asbestos 0.036 0.066 
tremolite (TR) ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  

TABLE 13 
Asbestos in Air Sampling Results 

Shoveling Lower Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

0-253-0030 Shovel – Perimeter 1 
AM 

3/28/2007 
Trip #1 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.002 0.002 
Total Amphibole 0.002 0.002 
Total Asbestos 0.002 0.002 
tremolite (TR) ND ND

0-253-0031
Shovel – Perimeter 2 
AM 

3/28/2007 
Trip #1 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND
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TABLE 13 (continued) 
Asbestos in Air Sampling Results 

Shoveling - Lower Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

0-253-0032 Shovel – Perimeter 3 
AM 

3/28/2007 
Trip #1 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

0-253-0036 Shovel – AM High 3/28/2007 
Trip #1 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.008 0.017 
Total Amphibole 0.008 0.017 
Total Asbestos 0.008 0.017 
tremolite (TR) ND ND

43235 Shovel – AM High 7/24/2007 
Trip #2 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.037 0.093 
Total Amphibole 0.037 0.093 
Total Asbestos 0.037 0.093 
Tremolite (TR) ND ND

43238
Shovel – Perimeter 1 
PM 

7/24/2007 
Trip #2 

Day 1 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

43239
Shovel – Perimeter 2 
PM 

7/24/2007 
Trip #2 

Day 1 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.002 0.003 
Total Amphibole 0.002 0.003 
Total Asbestos 0.002 0.003 
tremolite  (TR) ND ND

43240
Shovel – Perimeter 3 
PM 

7/24/2007 
Trip #2 

Day 1 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND 0.002 
Total Amphibole ND 0.002 
Total Asbestos ND 0.002 
tremolite (TR)  ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 13 (continued) 
Asbestos in Air Sampling Results 

Shoveling - Lower Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

43269 Shovel/Rake – Perimeter 
DW#2 AM 

7/26/2007 
Trip #2 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.001 0.003 
Total Amphibole 0.001 0.003 
Total Asbestos 0.001 0.003 
tremolite (TR) ND ND

43270
Shovel/Rake – Perimeter 
DW #2 AM 

7/26/2007 
Trip #2 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.004 0.007 
Total Amphibole 0.004 0.007 
Total Asbestos 0.004 0.007 
tremolite (TR) ND ND

43271
Shovel/Rake – Perimeter 
DW # 2 Dup AM

7/26/2007 
Trip #2 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.001 0.008 
Total Amphibole 0.001 0.008 
Total Asbestos 0.001 0.008 
Tremolite (TR) ND ND

43272
Shovel/Rake – Perimeter 
UW AM 

7/26/2007 
Trip #2 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.001 0.002 
Total Amphibole 0.001 0.002 
Total Asbestos 0.001 0.002 
tremolite (TR) ND ND

43273 Shovel –  AM High 7/262007
Trip #2 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.025 0.054 
Total Amphibole 0.025 0.054 
Total Asbestos 0.025 0.054 
tremolite  (TR) ND ND

43274 Shovel –AM High Dup 7/26/2007 
Trip #2 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.017 0.034 
Total Amphibole 0.017 0.034 
Total Asbestos 0.017 0.034 
tremolite (TR)  ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 14 
Asbestos in Air Sampling Results 

Sieving – Upper Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

0-253-0014 Sieve– Perimeter 1 PM 3/27/2007 
Trip #1 

Day 1 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.003 0.003 
Total Amphibole 0.003 0.003 
Total Asbestos 0.003 0.003 
tremolite (TR) ND ND

0-253-0015 Sieve – Perimeter 2 PM 3/27/2007 
Trip #1 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.005 0.010 
Total Amphibole 0.005 0.010 
Total Asbestos 0.005 0.010 
tremolite (TR) ND ND

0-253-0016 Sieve – Perimeter 3 PM 3/27/2007 
Trip #1 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.001 0.001 
Total Amphibole 0.001 0.001 
Total Asbestos 0.001 0.001 
Tremolite (TR) ND ND

0-253-0021 Sieve – PM High 3/27/2007 
Trip #1 

Day 1 PM 

actinolite (AC) ND 0.001 

0.001 
anthophyllite (AN) 0.022 0.032 
Total Amphibole 0.022 0.032 
Total Asbestos 0.022 0.032 
tremolite  (TR) ND 0.001 

0-253-0077 Sieve – Perimeter 1 PM 3/27/2007 
Trip #1 

Day 1 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR)  ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 14 (continued) 
Asbestos in Air Sampling Results 

Sieving – Upper Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

0-253-0078 Sieve – Perimeter 2 PM 3/29/2007 
Trip #1 

Day 3 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

0-253-0079 Sieve – Perimeter 3 PM 3/29/2007 
Trip #1 

Day 3 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.001 0.005 
Total Amphibole 0.001 0.005 
Total Asbestos 0.001 0.005 
tremolite (TR) ND ND

0-253-0080
Sieve – Perimeter 1 PM 
Dup

3/29/2007 
Trip #1 

Day 3 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

0-253-0085
Sieve – Perimeter 1 PM 
Dup

3/29/2007 
Trip #1 

Day 3 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.005 0.016 
Total Amphibole 0.005 0.016 
Total Asbestos 0.005 0.016 
tremolite  (TR) ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 15 
Asbestos in Air Sampling Results 

Sieving - Lower Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

0-253-0043 Sieve – PM High 3/28/2007 
Trip #1 

Day 2 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.035 0.042 
Total Amphibole 0.035 0.042 
Total Asbestos 0.035 0.042 
tremolite (TR) ND ND

0-253-0044 Sieve – PM High dup 3/28/2007 
Trip #1 

Day 2 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.039 0.057 
Total Amphibole 0.039 0.057 
Total Asbestos 0.039 0.057 
tremolite (TR) ND ND

43256 Sieve – AM High 7/25/2007 
Trip #2 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.070 0.130 
Total Amphibole 0.070 0.130 
Total Asbestos 0.070 0.130 
tremolite (TR) ND ND

43263 Sieve – PM High 7/25/2007 
Trip #2 

Day 2 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.140 0.210 
Total Amphibole 0.140 0.210 
Total Asbestos 0.140 0.210 
tremolite  (TR) ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 16 
Asbestos in Air Sampling Results 

Chiseling - Lower Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

0-253-0017 Chisel – Perimeter 1 PM 3/27/2007 
Trip #1 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.005 0.005 
Total Amphibole 0.005 0.005 
Total Asbestos 0.005 0.005 
tremolite (TR) ND ND

0-253-0018 Chisel – Perimeter 2 PM 3/27/2007 
Trip #1 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.008 0.019 
Total Amphibole 0.008 0.019 
Total Asbestos 0.008 0.019 
tremolite (TR) ND ND

0-253-0019 Chisel – Perimeter 3 PM 3/27/2007 
Trip #1 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.082 0.220 
Total Amphibole 0.082 0.220 
Total Asbestos 0.082 0.220 
Tremolite (TR) ND ND

0-253-0022 Chisel – PM Low 3/27/2007 
Trip #1 

Day 1 PM 

actinolite (AC) ND ND

0.045 
anthophyllite (AN) 2.00 5.10 
Total Amphibole 2.10 5.40 
Total Asbestos 2.10 5.40 
tremolite (TR) 0.045 0.316 

0-253-0039
Chisel/Sieve – Perimeter 
1 PM 

3/28/2007 
Trip #1 

Day 2 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.003 0.007 
Total Amphibole 0.003 0.007 
Total Asbestos 0.003 0.007 
tremolite  (TR) ND ND

0-253-0040
Chisel/Sieve – Perimeter 
2 PM 

3/28/2007 
Trip #1 

Day 2 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.003 0.011 
Total Amphibole 0.003 0.011 
Total Asbestos 0.003 0.011 
tremolite (TR)  ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 16 (continued) 
Asbestos in Air Sampling Results 

Chiseling - Lower Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

0-253-0041 Chisel/Sieve – Perimeter 
3 PM 

3/28/2007 
Trip #1 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.001 0.002 
Total Amphibole 0.001 0.002 
Total Asbestos 0.001 0.002 
tremolite (TR) ND ND

0-253-0045 Chisel – PM Low 3/28/2007 
Trip #1 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.290 0.450 
Total Amphibole 0.290 0.450 
Total Asbestos 0.290 0.450 
tremolite (TR) ND ND

0-253-0073 Chisel – Perimeter 1 PM 3/29/2007 
Trip #1 
Day 3 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.001 0.001 
Total Amphibole 0.001 0.001 
Total Asbestos 0.001 0.001 
Tremolite (TR) ND ND

0-253-0075 Chisel – Perimeter 2 PM 3/29/2007 
Trip #1 

Day 3 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.003 0.006 
Total Amphibole 0.003 0.006 
Total Asbestos 0.003 0.006 
tremolite (TR) ND ND

0-253-0076
Chisel – Perimeter 1 PM 
Dup

3/29/2007 
Trip #1 

Day 3 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite  (TR) ND ND

0-253-0081 Chisel – PM Low 3/29/2007 
Trip #1 

Day 3 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.070 0.151 
Total Amphibole 0.070 0.151 
Total Asbestos 0.070 0.151 
tremolite (TR)  ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 16 (continued) 
Asbestos in Air Sampling Results 

Chiseling - Lower Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

0-253-0083 Chisel – PM High Dup 3/29/2007 
Trip #1 

Day 
23AM

actinolite (AC) ND ND

0.210 
anthophyllite (AN) 4.00 25.0 
Total Amphibole 4.00 25.0 
Total Asbestos 4.00 25.0 
tremolite (TR) ND 0.210 

43236 Chisel – Low PM 7/24/2007 
Trip #2 
Day 1 
AM 

actinolite (AC) ND ND

0.004 
anthophyllite (AN) 0.280 0.990 
Total Amphibole 0.280 0.990 
Total Asbestos 0.280 0.990 
tremolite (TR) ND 0.004 

43241 Chisel – Perimeter 1 PM 7/24/2007 
Trip #2 
Day 1 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.024 0.060 
Total Amphibole 0.024 0.060 
Total Asbestos 0.024 0.060 
Tremolite (TR) ND ND

43242 Chisel – Perimeter 2 PM 7/24/2007 
Trip #2 

Day 1 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND 0.001 
Total Amphibole ND 0.001 
Total Asbestos ND 0.001 
tremolite (TR) ND ND

43243 Chisel – Perimeter 3 PM 7/24/2007 
Trip #2 

Day 1 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite  (TR) ND ND

43249 Chisel – Perimeter 1 AM 7/25/2007 
Trip #2 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.003 0.006 
Total Amphibole 0.003 0.006 
Total Asbestos 0.003 0.006 
tremolite (TR)  ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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TABLE 16 (continued) 
Asbestos in Air Sampling Results 

Chiseling - Lower Area 
Sapphire Mine Asbestos Site 

Jackson County, NC 
July 2009 

Sample 
# Location

Sample 
Date Event ID Analyte PCME

Total
TEM

EPASM
Analytical
Sensitivity

43250 Chisel/Sieve – Perimeter 
1 AM Dup 

7/25/2007 
Trip #2 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.002 0.004 
Total Amphibole 0.002 0.004 
Total Asbestos 0.002 0.004 
tremolite (TR) ND ND

43251
Chisel/Sieve – Perimeter 
3 AM 

7/25/2007 
Trip #1 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.001 0.002 
Total Amphibole 0.001 0.002 
Total Asbestos 0.001 0.002 
tremolite (TR) ND ND

43252
Chisel/Sieve – Perimeter 
2 AM 

7/25/2007 
Trip #2 

Day 2 PM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) ND ND
Total Amphibole ND ND
Total Asbestos ND ND 
tremolite (TR) ND ND

43253 Chisel – PM High 7/252007
Trip #2 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.075 0.180 
Total Amphibole 0.075 0.180 
Total Asbestos 0.075 0.180 
tremolite  (TR) ND ND

43254 Chisel – AM High Dup 7/25/2007 
Trip #2 
Day 2 
AM 

actinolite (AC) ND ND

0.001 
anthophyllite (AN) 0.058 0.150 
Total Amphibole 0.058 0.150 
Total Asbestos 0.058 0.150 
tremolite (TR)  ND ND

Note:  All results and analytical sensitivity in structures per cubic centimeter (s/cc) 
All data imported directly from electronic data deliverable to preclude transcription errors  
Results of ND indicate that the analyte was not detected at of below the analytical sensitivity as specified in the sensitivity column 
Perimeter 1 & 2 samples are downwind, Perimeter 3 samples are upwind.  PCME = Phased Contrast Microscopy Equivalent 
TEM = Transmission Electron Microscopy 
EPASM = Environmental Protection Agency Superfund Method  
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Appendix A 
Final Data Validation Reports 

Sapphire Mine 
Verification/Validation Report 

July 2009 

























































































Appendix B 
Final Laboratory Reports – Soil Analysis 

Sapphire Mine 
Verification/Validation Report 

July 2009 




















































































































